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SEPUP: Issue-oriented Science

SEPUP Middle School Sequence

Examples of issues
IAES: Handling nuclear waste, crewed vs uncrewed space exploration
IALS: Studying people, preventing spread of invasive species, bioengineering
IAPS: Treating chemical waste, sources and efficient use of energy

For High School: Science and Global Issues Biology
Units
Sustainability
Ecology: Living on Earth
Cell Biology: World Health
Genetics: Feeding the World
Evolution: Maintaining Diversity

Moving Next Generation Science Standards into Practice
• Four Partners:
• Lead and Professional Development: American
Museum of Natural History (AMNH)
• Curriculum: Lawrence Hall of Science
• Research: University of Connecticut
• Evaluation: WestEd
• Four-year project began September 2014
• First 18 months has focused on developing and
testing a curriculum unit

Developing a Model Unit

Disruptions in Ecosystems—Ecosystem
Interactions, Energy, and Dynamics
 MS Ecology NGSS
 Backward design approach
 Define learning goals
 Draft assessments
 Develop learning activities

 Now being field-tested by 25 NYC
teachers
 Hope to include some CA sites in
future testing

Curriculum Features
 5E instructional model (Engage, Explore, Explain,
Elaborate, Evaluate)
 Common Core connections for ELA and Mathematics
 Three-dimensional assessments
 Embedded in activities throughout each chapter
 In a culminating Evaluate activity
 In end-of-chapter tests with 3-dimensional items
 Materials to support and scaffold students’ learning of
core ideas, practices, and crosscutting concepts
 “Educative elements” to support teachers
 Supports for diverse learner populations

One unit: Five chapters
Coherence
Instructional materials are organized through a conceptual storyline. The
storyline is a connection of scientific ideas (DCIs, and CCCs) that are
linked to scientific and engineering practices and nested in a conceptual
flow that builds across time. In a coherent storyline, students engage in
making sense of phenomena or designing solutions to problems.

3D-Assessment

Embedded Evaluate Activity: Chapter 1 1

Summative Assessments

Chapter Tests

Assessment

Teaching Tools
Learning Scaffold for Constructing Explanations

Science and Engineering
Evaluating Solutions

Chapter 1 Overview
Ecosystems Unit
Interactions, Energy, and Dynamics

CHAPTER 1: WOLVES IN YELLOWSTONE
5E Phase

Activities

Science
Concepts

1.1 People and Animals Interacting

Engage

Students think about what an ecosystem is and how the living and nonliving
parts of an ecosystem interact. They explore an outside ecosystem near their
school such as a playground, park, or garden. Students are introduced to the
Yellowstone National Park ecosystem and some of the animals found in and
around the park (bears, elk, wolves, cattle, humans). The activity focuses on
what students already think they know about ecosystems and the types of
interactions between the living and nonliving parts of ecosystems.
1.2 Ecological Interactions

Explore

Students develop food webs as a way of thinking about the patterns of
relationships between the different living components of an ecosystem. They
use a set of cards to develop a food web of organisms in Yellowstone. Students
then explore the influence of humans on food webs and the reintroduction of
wolves in Yellowstone and how these might impact the food web.

Explain

Science
Vocabulary

Teaching
Periods

Constructing
Explanations
MS LS2.A.4
(prior knowledge)

Engaging in
Argument
from
Evidence

ecosystem

1

(Preconceptions)

MS LS2.A.4
Patterns
Cause & Effect
(predictions)

1.3 Patterns of Interaction Among Organisms
Students are introduced to the concepts of predator/ prey, competition, and
other community relationships between living organisms in an ecosystem. A
reading and videos are used to introduce these life science ideas. The context
continues to be developing a deeper understanding of the patterns of biotic
relationships in the Yellowstone ecosystem.

Science
Practices

MS LS2.A.4
MS ESS3.C.2
Patterns

Developing and
Using Models
(food webs)

food chain
food web

1–2

predator-prey
competition
symbiosis
mutualism
commensalism
parasitism

1–2

Analyzing &
Interpreting
Data

biotic factors
abiotic factors

1–2

Constructing
Explanations

evidence
claim
scientific
reasoning
ecosystem
biotic factors
abiotic factors

2–3

Constructing
Explanations
(food webs)
Obtaining and
Evaluating
Information
Constructing
Explanations
(preliminary)

1.4 Factors Affecting Populations

Explore

Students graph and summarize data from two data sets, one involving moose
and wolf populations on Isle Royale, Michigan and predicting the effect of a
biotic factor (predator-prey interactions), and another involving Sonoran
pronghorn fawn populations in the Arizona desert and predicting the effect of
an abiotic factor (rainfall). Students are asked to think about what they learned
about the relationship between the organisms in these ecosystems that might be
useful for understanding wolves in the Yellowstone ecosystem.

MS LS2.A.4
Patterns
Cause & Effect
(predictions)

1.5 Biotic and Abiotic Factors

Explain

Students are introduced to the Explanation Tool and use it to construct
scientific explanations for two phenomena. The first phenomenon is about the
effect of biotic interactions and the impact of wolves on elk in the Yellowstone
ecosystem. The second phenomenon is about the effect of abiotic interactions
and the impact of humans/ snowmobiles on the Yellowstone ecosystem. For
each phenomenon students make a claim and use evidence presented in the
activity and reasoning from patterns of what they learned in prior activities to
construct a scientific explanation of the phenomenon.

MS LS2.A.4
MS ESS3.C.2
Patterns
Cause & Effect
(predictions)
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Patterns of Interaction
Among Organisms
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Chapter 1 Overview
Ecosystems Unit
Interactions, Energy, and Dynamics
5E Phase

Activities

Science
Concepts
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Practices
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Vocabulary

Teaching
Periods

1.6 Analyzing Patterns in Ecosystems

Elaborate

Students use the Explanation Tool to construct explanations based on scenarios
and to apply their previous knowledge and explanations involving the
reintroduction of wolves into the Yellowstone ecosystem to develop an
argument. The first part of the activity presents students with eight scenarios
that make claims. Students look for patterns and match the correct evidence to
support these claims by analyzing and interpreting graphs. Then each group of
students are assigned one of the scenarios for which they construct an
explanation. They use the claim presented in the scenario, evidence presented
in graphs and reasoning from what they have learned in previous activities
about ecosystem interactions, along with the Explanation Tool, to construct
their explanation. The second part of the activity shows students how to use
explanations about the effect of wolves and elk from the prior activity and use
the Argument Tool to develop an argument about whether the wolf population
should be allowed to increase, decrease, or stay the same in the Yellowstone
ecosystem.

MS LS2.A.4
Patterns
Cause & Effect

Analyzing &
Interpreting
Data
Constructing
Explanations
Engaging in
Argument from
Evidence

1.7 The Return of the Wolf?

Evaluate

Students construct both an explanation of the effect of deer on the Adirondack
ecosystem and an argument about the reintroduction of wolves in the
Adirondacks. Before students develop an argument, they use the Explanation
Tool to explain the impact of deer on the forest ecosystem. Using this
explanation and other knowledge about patterns in ecosystems (based on their
understanding of the Yellowstone ecosystem) students engage in
argumentation using the Argument Tool. The argument provides an
opportunity for students to identify patterns of interaction in the Adirondack
ecosystem and the cause and effect relationships that predict the impact of
humans on the deer population in the Adirondack ecosystem.

MS LS2.A.4
MS ESS3.C.2
Patterns
Cause & Effect

Constructing
Explanations
Engaging in
Argument from
Evidence

argument
ecosystem
predator-prey
competition
mutualism
commensalism
parasitism

2

ecosystem
predator-prey
competition
mutualism
commensalism
parasitism
evidence
claim
scientific
reasoning
argument

2

A Sample Activity
Disciplinary Core Ideas
Science Practices
Crosscutting Concepts

Analyzing Patterns of Interaction:
Match each scenario at left to one
of six graphs

Then, create an explanation for
one of the scenarios and its
matching graph.

Analyzing Patterns of Interaction

Competition

Constructing Science Explanations

Competition

Engaging in Argument from Evidence

Wolves in the Greater Yellowstone Ecosystem

